Endothelium-dependent inhibition of the contractile response is decreased in aorta from aged and spontaneously hypertensive rats.
Stimulation of vascular 5-hydroxytryptamine-2C (5-HT(2c)) receptors produces contraction in rat aorta. We investigated the effect of aging on endothelium-dependent inhibition of contractile responses in thoracic aorta from normotensive Wistar Kyoto (WKY) and spontaneously hypertensive rats (SHR). Endothelium-intact and denuded aortic rings were prepared from young (7-9 weeks old) and senescent (65-70 weeks old) WKY and SHR rats. Changes in isometric tension elicited by 5-HT, in the absence or in the presence of N(G)-nitro-L-arginine methyl ester (L-NAME) or indomethacin were recorded. In aorta from WKY and SHR, 5-HT elicited concentration-dependent contractions, which were increased by endothelium removal. The ability of endothelium to depress contractile response to 5-HT was found to be reduced in vessels from senescent animals, mainly in SHR. L-NAME increased the sensitivity and maximal effect to 5-HT in endothelium-intact but not in denuded aortic rings from young WKY rats. The effect of L-NAME was lower in young SHR compared with age-matched WKY rats, but it did not modify the response to 5-HT in senescent rats. Indomethacin did not affect contraction in arteries from young WKY or in denuded aortic rings from young SHR and aged WKY. In contrast, the inhibitor attenuated the response in endothelium-intact vessels from young SHR and aged WKY, and this effect was more marked in arteries with and without endothelium from senescent SHR. Thus, inhibition of cyclooxygenases by indomethacin revealed an enhanced endothelium-dependent modulation of contraction in senescent and hypertensive rats. Results indicate that hypertension and aging decrease the negative modulator role of endothelium, in 5-HT-induced vasoconstriction in aorta from WKY and SHR. Data also point out that endothelial dysfunction involves an increased formation of vasoconstrictor prostanoids, which counteract nitric oxide effects. In addition, SHR endothelium releases contractile prostanoids at an early stage of hypertension, whereas in old SHR vascular smooth muscle also releases prostanoids, which contribute to 5-HT-induced contraction.